Introduction {#s1}
============

The purpose of the paper is to translate research from the Ebola virus disease (EVD) response operation implemented by the Uganda Red Cross Society (URCS) to more general insights about the management of long-term public health emergencies. The lessons build on data that we collected as part of a larger study of the temporal coordination of routines in emergency response operations of URCS. We further speculate about how these lessons might apply to addressing the current severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic. Long-lasting public health emergencies like the current SARS-CoV-2 pandemic present healthcare organisations and key decision-makers with very specific challenges they are commonly not prepared for.[@R1] Most disaster contingency and preparedness plans focus on short-term emergencies that can be managed and mitigated over relatively limited time periods.[@R2]

Study {#s1-1}
-----

Our original study, undertaken in July 2019 at Mpondwe and neighbouring points of entries (PoEs), is part of a larger, 3-year research engagement with URCS on routine coordination in response and emergency settings. As part of the study, we conducted non-participant observation of URCS' EVD operation, particularly by studying the activities at 18 out of 20 PoEs over a 15-day period. In addition, we conducted 22 extensive interviews with URCS staff from all levels, attended seven interagency coordination meetings in Kasese District, and collected supplementary materials such as situation reports and press releases. This paper does not present primary data from this study but offers a translation of the key lessons for the current pandemic response.

Context {#s1-2}
-------

EVD is a severe illness with high fatality rates, spreading through direct contact with bodily fluids.[@R3] During the outbreak in the Democratic Republic of Congo (DRC) and neighbouring countries, the disease was treated with an experimental vaccination, which in prior studies has been proven highly effective with up to 100% efficacy.[@R4]

The outbreak in East Africa started in August 2018 with several cases in the province of North Kivu in DRC.[@R5] With just around 30 kilometres between the outbreak's epicentre and the Ugandan border, the Ugandan society was facing a high risk of infection. In June 2019, the Ugandan Ministry of Health confirmed the first three cases of EVD in Kasese District, Western Uganda.[@R6] At the time of writing, these were the only confirmed fatalities of EVD in Uganda, with however 2264 EVD fatalities in neighbouring DRC.[@R7]

At Mpondwe PoE in Kasese District, the border is porous and highly frequented. During market days, taking place twice a week, up to 30 000 people cross the border per day. Here and at other 19 locations, URCS has been conducting screening procedures since August 2018. The task is to monitor people crossing the border for EVD symptoms in order to isolate suspects and prevent them from entering the country. Within the scope of the Ugandan National EVD Response Plan, URCS also engages in community awareness and sensitisation campaigns about EVD.

Core problem of long-lasting public health emergencies {#s1-3}
------------------------------------------------------

Commonly, emergency response organisations such as the URCS are prepared and have the capacity to quickly respond to short-term emergencies such as floods, landslides or draught.[@R8] Hospitals generally plan and prepare for mass casualties, where a large number of injured people need to be treated for a short period of time, for example after large road traffic accidents. Efficient response in such emergencies requires rapid assessment, a sound triage, timely mobilisation of first responders and quick provision of essential items for victims.[@R9]

The EVD response operation brought entirely new challenges to URCS and other involved agencies. Responding to emergencies over extended time periods required novel approaches on many levels, and URCS had to find workable solutions. Although the current SARS-CoV-2 pandemic is unfolding at the time of writing, we believe that some of these insights could still inform current management and decision-making.

Key lessons learnt for managing longer lasting public health emergencies like epidemics {#s2}
=======================================================================================

Based on our study of the URCS operation in fighting EVD, we are able to translate the following key lessons for managing longer term public health emergencies related to such dangerous epidemics. The lessons are meant to inform key decision-makers working in governments, emergency management operations, hospitals and non-governmental organisations (NGOs).

Centralised pooling and management of resources {#s2-1}
-----------------------------------------------

In the EVD response operation, the local government of Kasese District had access to resources of all involved partners and could allocate them according to the needs of the situation. NGOs were only allowed to join the operation if they formally committed to share their resources, particularly cars, trucks, equipment and qualified staff. All resources were controlled by the district commander, who allocated them each morning to the tasks, which were given priority on the day. This proved to be a necessary and critical decision for the operation's success, since it ensured that resources were available according to the priorities of the overall operation. Commonly, humanitarian aid organisations are used to work on their own, sometimes even in competition with each other.[@R10] The resulting lack of cooperation can be addressed by a centralised pooling of resources. Central oversight and command with respect to available resources is an important precondition and an effective response to the enduring challenges of long-lasting health emergencies.

For the current SARS-CoV-2 pandemic, these insights offer important lessons. Although our knowledge is still quite limited, a number of factors already show up as crucial when it comes to resources: lack of protective gear and disinfectants in healthcare facilities and the highly increased prices due to increased demand are good examples of missing resource pools.[@R12] A successful management of the SARS-CoV-2 pandemic could benefit from centrally managed allocation of these and other critical material resources. Capacities of intensive care units in hospitals and personnel resources could be included as well, in order to allocate them effectively. This would require a central database and generally accessible repositories to ensure oversight.

Engagement of local communities in response efforts {#s2-2}
---------------------------------------------------

URCS put great emphasis on employing volunteers from local communities to carry out sensitive tasks such as risk communication. These volunteers were trusted members of the communities and received specific training (see lesson 3). This enabled them to speak about sensitive health-related issues and ensured a tailored approach of communication, which was well received. Such a community-based approach was instrumental to the successful change of healthcare practices such as hand washing, safe and dignified burials, or social distancing. In addition, volunteers were invited to radio broadcasts and hosted question and answer sessions to inform the public about EVD. In longer term public health emergencies, it is critical that affected local communities are closely involved in the response efforts. Hence, policy makers and NGOs need to collaborate with trusted members of local communities and engage them in the operation. This bottom-up approach engenders wider trust, ensures the messages spread in appropriate ways and helps in containing misinformation---all of which are particularly important in emergencies.

For the current SARS-CoV-2 pandemic, community engagement on all levels of society seems to be fundamental as well, especially as compliance with the introduced measures is expected from the entire population. The shutdown of public life entails significant behavioural changes, which can only be implemented if people actually understand them.[@R13] Therefore, authorities should closely engage members of local communities. These could be represented by mayors or managers of corporations, but also by teachers and even by social media influencers or other celebrities. They are considered to be persons of respect, enjoying certain levels of trust, and they speak the language of their peers. This enables them to act as role models, to spread the message and to raise awareness, apart from national politicians and more classic media outlets.

Continuous training of existing and new staff {#s2-3}
---------------------------------------------

Fundamentally important to the success of the EVD operation was the continuous training of volunteers. URCS launched an intensive training programme in all branches that were involved in the EVD operation. This training ensured that the local volunteers had a high set of practical skills and the necessary knowledge about EVD. Due to the long-lasting nature of the operation, URCS had to continuously recruit new volunteers, who needed to be trained for the operation as well. Establishing regular, local trainings not only provided an answer to these challenges, but also increased the staff's motivation. However, running trainings alongside the ongoing operation proved to be quite demanding since sufficient training resources needed to be available.

For addressing the SARS-CoV-2 pandemic, this lesson is important in at least two ways. First, as knowledge on the disease is still emerging, healthcare staff need to be trained and provided with the latest knowledge on a continuous basis. Centralised knowledge-sharing platforms could facilitate dissemination of most up-to-date information. Second, as hospitals and other areas of critical infrastructure are already overwhelmed[@R14] and in need of additional staff and volunteers, hiring new staff and developing the capability to train them accordingly are of crucial importance. Implementing onsite and off-site training in hospitals and other institutions that are undertaken while the emergency is ongoing is indispensable to prevent staff shortages. Hence, preparedness and response plans need to encompass training schemes for staff, and resources for conducting trainings need to be made available while the operation is ongoing.[@R15]

Adjust working patterns to prevent staff exhaustion {#s2-4}
---------------------------------------------------

The long-term nature of the EVD operation required URCS to adjust the working patterns of staff to prevent exhaustion and fatigue. Many volunteers worked in exceptionally long 12-hour shifts 7 days a week for several months, while having to remain focused, alert and vigilant in stressful environments under high pressure. This resulted in an eventual decrease in motivation and alertness, jeopardising the operation's effectiveness. Moreover, volunteers suffered from the psychological strains of the situation. The EVD operation demonstrated that the common ways of working, adequate to respond to short-term disasters, needed to be changed under those long-term conditions. URCS experimented with implementing a shift system and introducing the possibility of alternating between different tasks to fight fatigue and boredom. Contingency plans needed to be established to replace personnel in case of illnesses or annual leave, and psychosocial support teams were implemented to help the volunteers. Therefore, response plans to long-term health emergencies should include measures to protect not only the staff's physical but also their psychological well-being. This can be achieved by the implementation of shift systems, workplace rotations and psychosocial support structures.

As the COVID-19 pandemic is unfolding rapidly, all affected institutions have to be prepared for worst-case scenarios. Personnel are already burned out and need replacement.[@R14] A swift reassignment of staff could help in quickly mitigating this situation. Employees of public institutions could be removed from their present jobs and provide support in non-critical parts of hospitals or other healthcare facilities, thus freeing up more qualified staff for core tasks. Moreover, volunteers should be recruited to provide support in non-critical areas of patient treatment and logistical support. This again requires training as outlined above. In addition, psychosocial support capacity for those working on the front lines seems to be pivotal to ensure the well-being, motivation and durability of staff over extended time periods.

Close cooperation with security for enforcing measures {#s2-5}
------------------------------------------------------

In the EVD case, ensuring secure work environments and enforcing screening procedures could only be accomplished by police and border protection forces. URCS needed to keep a necessary distance from military or police forces to be perceived as an independent actor. Because of its mandate, URCS is generally not allowed to enforce procedures in situations of conflict and non-compliance. However, while remaining independent and compliant with their mandate, URCS staff closely collaborated with the national police and the military to ensure appropriate behaviour and the settlement of conflicts. As our study showed, implementing new policies and behavioural changes sometimes required the exercise of bolder measures, which NGOs and other agencies are not able and not mandated to carry out. Response plans should therefore establish communication channels and list contact persons between NGOs, agencies and security forces in order to ensure a close and swift cooperation if needed.

Translating these lessons to the current SARS-CoV-2 pandemic shows how crucial a close cooperation between agencies and police and border protection forces is. First, it needs to be ensured that all actors act on similar guidelines and policies to avoid confusion in the public. This requires a centrally communicated set of measures all actors know about. Second, the situation shows that enforcing behaviour is sometimes critical to prevent non-compliance. It is important that, for example, hospitals have a contact person within security forces such as the police with whom they liaise closely to monitor the situation. Security personnel need to be involved in the risk communication parts of the staff training, as well as to ensure that both parties understand each other's constraints and measures to enable a consistent behaviour throughout.

Revision of funding frameworks {#s2-6}
------------------------------

A significant problem for URCS' EVD response operation resulted from the short-term nature of common disaster response funding. URCS staff continuously had to write proposals and requests to extend funding frameworks, thereby absorbing resources that were needed in the actual response operation. Due to short planning cycles, volunteers engaged in the operation could not be employed long enough to secure the full implementation of all measures over the whole time. This in turn created a higher demand for hiring and training new volunteers (see lesson 3). Hence, policy makers and NGOs need to develop different funding frameworks that are particularly suited to address longer lasting emergencies. They require frameworks that allow for more flexibility in spending, funding extensions and longer funding periods. The short-term nature of current disaster funding is counterproductive to the provision of enduring disaster relief.

Similar observations can already be made in the SARS-CoV-2 pandemic response. Governments and other funding bodies are opening up new funds to support critical infrastructure. However, most funds still have a very short-term focus and can cover only the immediate needs for a few weeks. This stipulates insecurity on the side of the benevolents, and occupies critical resources for proposal writing and application. Hence, providing funding frameworks that cover a longer term horizon would significantly support effective response measures over sustained periods of time.

Use of GPS data to identify population movement patterns {#s2-7}
--------------------------------------------------------

One critical aspect of the EVD operation was to closely screen people who move into the country. However, as the border in Kasese District is very porous, many unofficial pathways exist. In order to close these loopholes, URCS staff engaged in extensive walking tours and physical inspections to get an understanding of population movement. This procedure was very time-consuming and lacked accuracy. However, digital mapping techniques could offer a faster and more diligent mechanism, enabling interventions that are more effective. In the EVD operation, global positioning system (GPS) data from OpenStreetMap already provided a first overview of commonly used unofficial paths. Elsewhere digital mapping techniques are already used to support fast and efficient disaster response.[@R16] GPS data from people's mobile phones provide real-time information about population movements and allow identification of movement patterns. With the help of such time-sensitive data, areas of a high density of people and information on geographical activities within communities can more easily be identified.

In the current SARS-CoV-2 pandemic, GPS data could provide important information about population movements and help in better understanding how the virus spreads and who is potentially infected. These could help virologists and decision-makers to adjust response measures to certain geographical areas or to trace contact persons. However, data protection issues seem to be critical and unresolved.[@R18] Hence, pandemic response plans need to incorporate measures to obtain digital trace data in anonymised and legal forms to make them available for research and state actors alike.

Conclusion {#s3}
==========

The seven key lessons, which we translated from our study of the EVD response operation, are to varying degrees fundamental to the immediate response to the current SARS-CoV-2 pandemic. The central pooling and management of resources seems to be of utmost importance for quickly responding to the current needs for protective gear, intensive care unit beds or ventilators. A central oversight and control over critical resources is pivotal to ensure that resources are allocated in the most efficient way. Engaging trustworthy individuals to provide support in risk communication and spread tailored messages also seems to be of high importance these days. This can significantly help in ensuring compliant behaviour of the public. Continuous training and recruitment of staff seems to be a core issue for healthcare organisations in confronting the current pandemic. Particularly seconding staff from other, non-central public agencies to support healthcare facilities and the establishment of some basic training are an important measure for the upcoming weeks. Likewise, the establishment of new working patterns to prevent staff exhaustion is an immediate measure healthcare facilities should implement in the current situation as soon as possible. Last but not least, the use of GPS tracking is currently intensively discussed as a viable measure to prevent the spread of COVID-19 across the globe. Implementing such tracking apps that ensure compliance with data protection laws is a pressing need in all affected countries in these times.

However, more research is still needed to explore how long-lasting public health emergencies can be governed, coordinated and funded in sustainable and enduring ways.[@R19] While at the time of writing it is too early to say how the SARS-CoV-2 pandemic will evolve, it is not too early to prepare for a long-lasting emergency that includes the lessons learnt from the EVD response.

We gratefully acknowledge the generous support of the Uganda Red Cross Society in our data collection efforts. Without the spirit of our close and inspiring relationship, this study could not have been conducted.

**Twitter:** \@Org_Studies

**Contributors:** DG and LH planned the study, collected and analysed the data, and wrote the manuscript. AM supported the planning of the study and coordinated data collection efforts.

**Funding:** The authors have not declared a specific grant for this research from any funding agency in the public, commercial or not-for-profit sectors.

**Competing interests:** None declared.

**Patient consent for publication:** Not required.

**Provenance and peer review:** Not commissioned; externally peer reviewed.
